In the following sections, the two coatings will be referred to as the baseline (without Hf) or the Hf-containing coating.
Results

Pretest Coating Morphology and Microstructure
The surface morphology of the baseline and the Hf-containing coating is shown in Figure 2 . As observed elsewhere [8, 12, [15] [16] [17] , ridges outlining the coating grains form on the surface of the coatings after the aluminizing treatment.
The grain size for both coatings is similar (generally 50-150 microns) with that of the baseline coating appearing slightly larger than that for the Hfmodified coating. The width of the ridges appears wider for the Hf-containing coating whereas the region between the ridges of the baseline coating is noticeably smoother and flatter. The surface of the sample after the alumina grit blast and prior to top coat deposition is shown in 
Post-test Coating Morphology and Microstructure
Relative coating life t after furnace cycle testing for three baseline and nine Hf-containing samples is shown in Figure 8 Oxide grain imprints from the alumina TGO are shown in Figure 10c . These imprints indicate that the alumina grains were on the order of slightly less than a micron in diameter.
Lastly, Figure 10d shows that the exposed metallic coating surface is undulating with numerous hills and valleys. The grain size appeared slightly smaller with the Hf addition, but similar to that of other aluminide and Pt-modified aluminide coatings [8, 12, [15] [16] [17] . The ridge morphology on the surface, and the region between the ridges, appeared somewhat different. However, since the surfaces are grit blasted before deposition of the top coat obliterating the ridge morphology, it does not seem likely that the slightly different surface morphology of Hf-containing bond coats plays a significant role in extending the TBC life. Numerous investigators [8, 12, [15] [16] [17] ] attach significance to the role of grain boundaries and grain junctions as initiation sites for the spallation of the top coat. It is possible that the central oxide feature ringed with alumina in Figures 10a and   b is an oxide-filled cavity similar to that observed by Gell [8, 15] . Although not apparent in the micrographs in Figure 11 , numerous oxide-filled cavities were observed in the polished cross sections on the baseline samples.
It is likely that these cavities are associated with grain boundaries in the coating, also as observed previously [8, 15] . However, in the Hf-containing coatings, the oxide stringers growing into the coating do not appear related to the grain boundaries.
Stringers have been commonly observed when small reactive element additions are made to alloys and coatings [10] and have previously been observed with Hf additions to single crystal NiAI alloys [18] .
Hence, the addition of Hf resulted in_"'_bundance of oxide stringers much more numerous than the oxide-filled cavities at grain boundaries of the baseline coating. therebyweakening the interfacial bond [10, 13, 14] . 
